Objective. To explore the impact of hospital report card design and incorporation of patient narrative comments on consumers' choices of hospitals. Data Sources. Primary data collected from an online survey with 1,350 respondents in February, 2015. Study Design. A randomized 2 (narrative comments: yes, no) 9 3 (design: representation of clinical performance in textual, star, numerical formats) between-subject online-based cross-sectional experiment. Principal Findings. In 51 percent of all cases, respondents selected the hospital with the best clinical results. Report cards with a numerical design induced choices more focused on clinical ratings (56.0 percent chose the highest rated hospital) than those with textual information (48.1 percent) or star ratings (47.3 percent) (p < .001). Report cards without narrative comments (49.7 percent) and with narratives (51.4 percent) were not associated with significant difference in selecting top-rated clinical hospitals (p = .376). But there were significant interactions affecting choice of hospitals among exposure to narratives, formatting of clinical performance, and respondents' education. Conclusions. Consumers have a difficult time synthesizing quality data in various formats. Hospital report cards continue to pose challenging choices, especially for those with limited education. Narrative comments in their earliest emerging forms do not seem to be altering hospital choice as much as the literature has suggested for other providers, but they may have consequential impact on the choices of certain subsets of consumers. Key Words. Survey research and questionnaire design, medical decision-making, hospitals, quality improvement/report cards Over the last two decades, much effort has been put into implementing and refining online report cards to create more transparency for health care quality Damberg and McNamara 2014 ). Yet patients have been
, especially among certain subsets of the public (Greaves, Millett, and Nuki 2014) . But very little is understood about the impact of narratives in particular health care settings or how that impact varies with the scope and format of other performance metrics.
Study Hypotheses
From this limited extant literature, we derive three hypotheses regarding the likely impact of patient narratives on the choice among hospitals. First, the presence of narratives is likely to alter the attention consumers pay to other performance metrics (Kanouse et al. 2016) . But this influence could either enhance or undermine attention to standardized measures. Narratives are inherently more variable in their valence (i.e., positive vs. negative assessment), because they present experience at the individual level, whereas standardized metrics present averages or frequency distributions. Consumers might gravitate to the more nuanced information in narratives, becoming too cognitively overloaded to pay much attention to quantified ratings. On the other hand, consumers might find the narratives themselves to be too complex, turning instead to standardized metrics because they simplify comparisons. Because it is unclear which effect will dominate, we hypothesize that there will be an effect, but not the direction that impact will have.
Our second hypothesis relates to the format in which standardized metrics are presented. Prior to the emergence of narratives, symbolic representation (e.g., star ratings) of standardized metrics was commonly favored to help consumers process multiple performance measures (Hibbard and Sofaer 2010; Hibbard et al. 2012) . But narratives involve text; it may therefore create more cognitive dissonance for consumers to switch between narrative and symbolic representations of quality (Brutus 2010; Damman et al. 2011) . Consequently, we hypothesize that the impact of including narratives on use of other measures (e.g., clinical quality measures, patient satisfaction, or safety metrics) will be most pronounced when those measures are presented in numeric or symbolic format, rather than as text.
Finally, we anticipate that narratives will have the largest impact on consumers who are less educated-who might otherwise be overwhelmed by numeric or symbolic quality metrics. These sorts of effects have been documented for the inclusion of narratives in decision aides related to treatment choice (Winterbottom et al. 2008; Dieckmann, Slovic, and Peters 2009) . We hypothesize that this will extrapolate to choices among providers, based on evidence that consumers' ability to comprehend comparative performance metrics affects provider choice (Schlesinger et al. 2014) .
METHODS
This study was designed as a 2 (narrative comments: yes, no) 9 3 (design: clinical performance metrics in textual, star, numerical formats) between-subjects online-based experiment wherein participants were randomly assigned to two of the six conditions. Each report card described five hospitals and contained one dominating as well as one dominated hospital in terms of clinical quality of care, the dominating hospital performing equal or better on all dimensions as the other four hospitals in the choice set. After reviewing each report card, respondents were asked to choose among the five hospitals, weighing the importance of multiple hospital attributes and quality metrics, and (in the experimental arms that incorporated comments) reviewing patient narratives. The main outcome measure was the selection of the best (dominating) or worst (dominated) performing hospital, in terms of their clinical metrics.
To pose choices in a realistic fashion, we followed Lagu et al. (2013) and modified Hospital Compare, the official U.S. government site for Medicare. Within this template, we created a decision framework that was reasonably simple-to avoid overwhelming respondents with information (Slovic 1982) -but nonetheless incorporated most of the dimensions of hospital performance demonstrated in past research to be relevant to consumers. This include structural information (attributes of the hospital from which consumers might infer quality), metrics of technical quality of care (HEDIS-like measures), patient satisfaction (HCAHPS-like measures), costs of care and safety metrics (Figure 1) . To assign realistic information, we derived data from the Hospital Compare website, though assigned it to unnamed hypothetical institutions.
Representative Narrative Comments
We created a standardized set of narrative comments to incorporate into the report cards in three of the six experimental arms. These were based on (deidentified) real-world comments about U.S. hospitals, selected to be typical in terms of properties demonstrated to affect interpretation of health carerelated narratives (e.g., consistency, valence, length, and complexity) (Winterbottom et al. 2008; Archak, Ghose, and Ipeirotis 2011; Detz, L opez, and Hospital Quality Reporting in the U.S. 937
Sarkar 2013; King, Racherla, and Bush 2014; Kanouse et al. 2016) . To ensure that the substance of comments presented on the website would feel realistic to website users, we categorized a random sample of 1,000 narrative comments about hospitals from RateMDs.com into the five most frequently mentioned topics (i.e., general impression of the hospital stay, demeanor of clinicians and staff, wait time within hospital, facility cleanliness, and patients' recommendations) and selected the set of comments presented on the website to be representative of the naturally occurring prevalence of each of these topics.
For each hospital, we displayed two positive and one negative narrative comment-since positive comments appear more frequently in health care provider-related narratives (Lagu et al. , 2013 Emmert et al. 2014a; Schlesinger et al. 2015) . Because the distribution of valences was constant across all five hospitals, it was uncorrelated with their quantified quality metrics. In real life, the valence of patient comments (mix of positive and negative comments) tends to have a modest positive correlation with other quality indicators, but given the small sample displayed in this report card, setting the correlation to zero was a reasonable approximation.
Because the modal valence of narratives was the same for all hospitals, the comments presented here offered a discordant "signal" of quality compared to the standardized quality metrics. Comments in this design did not single out a preferred alternative to the hospital with the best star-ratings but could plausibly reduce the value consumers place on the ratings by suggesting that alternative quality orderings were plausible. As narratives are first introduced to quality reporting and the number of comments for any one provider remains small, this added fuzziness to quality rankings seems the most likely influence of narratives on consumer choice.
Survey Instrument
We designed the survey by using Questback's Internet-based EFS Survey software. The questionnaire consisted of four parts. After collecting some socio-demographic information, we asked about respondents' (aged 18 or older) past hospital search behavior and experience with hospital report cards. Respondents then completed the choice task, after which we assessed their acceptance and use of hospital report cards for future decision-making (not presented here). Before conducting the study, the questionnaire was piloted by 50 individuals and refined the survey in response to this feedback. The survey was administered and conducted by Soapbox Sample, a fieldwork agency for survey research. The surveyed panel members are recruited from multiple channels (e.g., online, telephone, mobile, face-to-face, social media, print) and its demographics are similar to the U.S. population (U.S. Census 2012).
Data Analysis
Results are presented as both mean and standard deviation for parametric data and as numbers and percentages for nonparametric data. We performed comparisons between more than two groups by applying the Kruskal-Wallis test for non-normally distributed data. (The Shapiro-Wilk test was applied to examine the normality of the data distribution.) Additionally, we used chisquare for nonparametric data (two-sided).
Because the primary comparisons across report card designs and inclusion of narrative comments involved randomly assigned experimental exposures, our primary results involve simple comparisons across experimental arms. However, to identify potential underlying sources for observed cross-arm differences in choice, we also estimated a set of multivariate logistic regression models. The primary analyses focused on the probability that participants selected the quantitatively dominant or dominated hospital.
To facilitate the exploration of these multivariate findings, we estimated a sequence of models, each stage introducing an additional set of variables demonstrated by past research to affect how consumers address complex health-related decisions: (1) baseline model (including only indicator variables for experimental arms); (2) adding measures of demographics (age, gender, marital status, education, ethnicity, health insurance) that shape individuals' experience with and attention to health-related matters-and therefore their capacity to make sense of a complex choice context (Faber et al. 2009; Hibbard et al. 2012; Damberg and McNamara 2014) ; (3) adding health-related experiences (chronic conditions and number of hospital treatments in the previous 3 years) that could also enrich consumers' capacity to interpret hospital quality indicators (Schlesinger et al. 2012) ; (4) adding decision-making style (low vs. high maximizers; perceptions of quality differences among hospitals) that have been shown to influence how consumers incorporate multiple quality metrics into health care choices (Schlesinger et al. 2014 ). All statistical analyses were conducted using SPSS version 22.0 (IBM Corp. Released 2012. IBM SPSS Statistics for Windows, Armonk, NY, USA). Observed differences were identified as statistically significant if p < .05, and highly significant if p < .001.
RESULTS
Our final study sample consisted of 1,350 respondents who completed the survey experiment (completion rate = 65.57 percent). Thirty-four participants were excluded from subsequent analysis because of an extremely short answer time and/or inconsistent answer patterns. The overall mean age was 45.39 (AE16.90) years, 724 respondents were female (53.6 percent), 675 were married (50.0 percent), and 211 respondents had a less than high school educational level (15.6 percent) (see Table 1 ). Our surveyed sample matched the U.S. Population (US Census 2012) in terms of age, gender, education, and marital status. The online surveys averaged 16.35 (AE10.19) minutes.
The Impact of the Report Card Design on the Choice Behavior
Respondents selected the hospital with the best clinical results in slightly more than half of all cases (50.6 percent; 1,365 of 2,700). Significant differences were evident among the three report card designs (p < .001); those with a numerical formatting yielded more reliable choices of the quantitatively dominant hospital (56.0 percent) than those with textual information (48.1 percent) or a star rating display (47.3 percent) (see Table 2 ). By contrast, respondents selected the hospital with dominated quantitative metrics in approximately 9 percent of all experimental choices, with modest variation across report card design (overall 8.6 percent: numerical design: 10.1 percent, star display: 8.5 percent, textual information: 7.1 percent; p = .072).
Significant variation in choices was evident among different sociodemographic groups. For example, female respondents, those with higher education levels, private health insurance coverage, and those without any chronic conditions were more successful in selecting the hospital with the highest clinical ratings (see Table S1 ). The educational gradient-to which we return below-is largest for selection of the dominant hospital (35 percent for those not completing high school; 60 percent for those who had completed college) and is most pronounced at the lower end of the educational distribution. 
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Preferences and Choices Across Experimental Arms
Respondents' reports on the factors they viewed as more relevant to their choices offers some potentially useful diagnostic information regarding the emergence of these differences in choice across report card design. Each data element in the report card was scored on a 1-5 scale (1 = not all important; 5 = extremely important). Across arms, respondents reported that health care associated infections rates (Surgical site infection: 4.12 (AE0.99), Intestinal infections: 4.09 (AE1.01)) as well as technical quality of care information (Rate of unplanned readmission: 3.98 (AE1.00), Rate of complications: 4.09 (AE0.99)) were seen as most important (see Table 3 ). In contrast, general hospital information (Emergency services: 3.51 (AE1.20), Hospital type: 3.45 (AE1.12)), and narrative comments (3.56 (AE1.12)) were rated less important. Not surprising, respondents who assigned highest importance to infection rates and technical ‡ The percentages do not sum up to 100% since roughly one-fifth of the population (18.1%) had multiple coverage types during the year. § The lower value includes coronary heart disease, angina, or heart attack; the higher value includes coronary heart disease, angina, heart attack, or any other heart condition or disease. ¶
The CDC National Health Interview Survey (2012) refers to hospitals stays in the past year. quality of care information were more likely to have selected the quantitatively dominant hospital, whereas respondents who paid more attention to general hospital characteristics were more likely to have selected the quantitatively dominated hospital.
The Impact of Incorporating Narrative Comments on the Choice Behavior
There was no significant difference in the results for selecting the dominating hospital between report cards without narrative comments (49.7 percent; 671 of 1,350) and those displaying narratives (51.4 percent; 694 out of 1,350) Hospital Quality Reporting in the U.S.
(p = .376). But there was a statistically significant interaction between exposure to narratives and the format for presenting clinical performance (Table 2) . When report cards do not incorporate narratives, there are moderate (5 percentage point) differences across design in selection of both dominant and dominated hospitals, though only for the latter are these cross-design differences statistically significant. By contrast, when narratives are included, the cross-design differences for dominated hospitals disappear, but those for selecting the dominant hospital become much larger in magnitude, with the numeric design having almost a 15 percentage point difference (compared to star ratings) in selection of the hospital with the best clinical ratings. These same results can be viewed from an alternative perspective by comparing how hospital choice varies within each report card design, when narratives are introduced. The likelihood for selecting the hospital with the highest quantifiable metrics significantly increase when comments were combined with numerical information (59.2 percent vs. 52.7 percent, p = .046), but not when combined with textual information (48.6 percent vs. 47.6 percent, p = .774) or a star rating display (45.9 percent vs. 48.6 percent, p = .412).
Exploring/Explaining Cross-Arm Experimental Differences
The logistic regression models estimated to explore the underpinnings of these experimental effects (see Table 4 ). Accounting for the impact of demographics, health experiences and decision-styles did little to alter the baseline results: narratives had relatively little impact on hospital choice-the slightly higher (selecting the quantitatively dominant hospital) or lower (selecting the dominated) odds for those report cards containing narrative comments were not proven to be statistically significant in any model (p > .05 for each). By contrast, the impact of presentation format was consistent and significantbut complicated. Even after accounting for participant's attributes, experiences, and decision styles, those presented with numerical performance metrics were between 1.37 (95 percent CI: 1.14-1.65, p < .001) and 1.43 (95 percent CI: 1.18-1.73, p < .001) times more likely to select the dominant hospital than for those with textual quality information (the comparison group in the model); even larger differences were evident compared to the star-rated report designs. But this format was also associated with significantly higher odds of selecting the quantitatively dominated hospital: here, the odds ranged between 1.41 (95 percent CI: 1.01-1.98, p < .05) and 1.47 (95 percent CI: 1.06-2.05, p < .05). Interaction of Education, Narratives, and Report Card Design
Because the educational gradient was so-pronounced in our baseline analyses, we explored the interaction of report card attributes and this educational gradient in a set of additional regression models, with the sample stratified by experimental arm (see Tables 2.1-2.6 for the complete model results). The key findings for education are presented in Table 5 . Higher educational levels were associated with hospital choices more responsive to performance metrics, especially having at least some college or associate's degree. But the choices of the least educated respondents-and therefore the educational gradients in choice-appear to be very sensitive to the intersection of report card design and narrative commentary. Including narratives seems to erode Adjusted for demographics, health-related demographics (chronic conditions and number of hospital treatments in the previous 3 years). § Model 3: Adjusted for demographics, health-related demographics, high versus low maximizer, and perceived differences in the quality of care. *p < .05, **p < .001. decision quality among the least educated respondents when performance metrics are in narrative form, but enhance it for star ratings. By contrast, when performance metrics are presented in numeric formats, their impact on choice appears unaltered by the inclusion of narratives.
DISCUSSION
Our results confirm previous findings showing that consumers often do not select the highest rated health care provider when presented with choices sets that incorporate options that are dominant on the quantitative metrics (Damberg and McNamara 2014; Kanouse et al. 2016) . For this experiment, in slightly more than half of all cases (50.6 percent), respondents selected the hospital with the best clinical results. Across countries, similar experimental studies (Hibbard et al. 2001; Hibbard, Stockard, and Tusler 2005; Gerteis et al. 2007; Peters et al. 2007; Hibbard, Greene, and Daniel 2010; Damman et al. 2011; Emmert et al. 2014b; Schlesinger et al. 2014 ) have shown roughly comparable patterns. In our study, the frequency with which the dominant hospital in terms of clinical quality was not selected might reflect in part the complexity of the choice task: respondents had to compare six attributes across hospitals.
1
How closely any experimental findings comport with real-world choices is difficult to assess. Certainly there is ample evidence from other health-related choices (e.g., Part D drug coverage under Medicare) that suboptimal choices are quite common (Schlesinger et al. 2014) . But evidence on real-world choices among hospitals is quite limited. The platforms supporting choice among hospitals (e.g., Hospital Compare) are often far more complex than our experiment and consumers are presented with a far larger array of options-one might expect this to make choices even more daunting for less sophisticated (including less educated) consumers. On the other hand, those websites often allow consumers to limit their comparisons to a subset of providers and performance metrics. This simplifies choice, though this sort of "filtering" may yield its own limitations and biases (Schlesinger et al. 2014 ).
As suggested above, the design of the report cards seems to influence on the comprehensibility of the quality information. Those report cards with a numerical design appeared to be more comprehensible (56.0 percent) than those with textual information (48.1 percent) or a star display (47.3 percent). This result is in line with one recent study that found words and numerical information to be slightly more comprehensible than stars (Gerteis et al. 2007) . But the broader evidence from the field is mixed.
A qualitative study by Mazor and Dodd (2009) also concluded that numeric presentations are preferable to symbols since some consumers perceive symbols to be confusing or difficult to interpret; some even wondered whether symbols were used to mask information that might otherwise impugn providers' reputations. However, other studies found numerical information to be less comprehensible (Hibbard and Sofaer 2010; Donelan et al. 2011) . It is difficult to discern the causes of these different findings, because the studies used different presentation formats or study designs (Peters et al. 2007; Damman et al. 2011; Emmert et al. 2014b ).
We did not identify any major effects from incorporating narratives into hospital report cards-suggesting that the current proliferation of patient comments does not pose a major barrier to consumers' selecting hospitals with the highest clinical ratings. However, this finding may also be caused, at least to some extent, by our study approach. Because we displayed two positive and one negative comments for each hospital, respondents might have concluded that consumers leaving comments were not very discerning about quality differences among hospitals and therefore conclude that there was not much added value in this information, choosing therefore to focus more on technical quality of care information or infection rates when selecting a hospital. These clinical metrics might also have seemed more important for choice of hospital than when selecting a physician (Kanouse et al. 2016) , because the threats of poor technical quality were more pronounced for inpatient care.
Our findings suggest that with some report card designs, the inclusion of comments increases consumer's selection of hospitals with high clinical ratings. This contrasts with studies of clinician choice (Schlesinger et al. 2014; Kanouse et al. 2016) , where comments have been documented to divert consumers' attention away from quantified performance metrics. That could reflect differences in experimental design-or differences in the types of providers being chose, since consumer comments about clinicians touch on dimensions (e.g., empathy, interactional style) that may be seen by consumers as more essential than the hospital attributes characterized in most comments about inpatient care.
Nevertheless, the impact of narratives was more significant, when interacted with particular report card designs. Adding narratives induced a significant increase in selection of the top-rated clinical hospital, when performance metrics were presented as numerical information, but not when combined with textual information or a star rating display. In other words, the magnitude of the design effects becomes far more pronounced in a context where narratives are also available. This suggests that report card designers might need to revisit the question of display format, as patient comments become ubiquitous over the internet.
As in previous research, we found that consumers' education affected their interpretation of the information presented on report cards (Hibbard, Stockard, and Tusler 2005; Damman et al. 2011 ). More educated consumers were more likely to select hospitals with the highest clinical ratings. This reflects in part that more educated consumers see more value in these performance metrics (see Table S3 ): for our respondents, the average value placed on these quality metrics was about 10 percent greater for the most educated respondents compared to the least. But since the magnitude of the educational gradient varies across both report card design and incorporation of narratives, these patterns in choice cannot simply reflect differences in preferences by education. It remains unclear why these educational gradients vary, suggesting the need for additional research about how consumers interpret performance metrics when they are combined with narratives.
Our findings should be considered in light of some methodological limitations. First, our study was designed as an online survey, so that the results might be influenced by self-selection of the study population. Even though the surveyed online panel was recruited through several different recruitment strategies some groups in the population may still be under-represented (e.g., the elderly, the less educated). Second, even though our surveyed sample does not statistically significant differ to the American public in terms of age, gender, education, and marital status, there were significant differences with respect to ethnicity and household size. We controlled for these in our regression models, but they may have influenced our findings in more subtle ways.
Third, our study was designed as a cross-sectional survey. Thus, we were able to identify associations between exposure and outcomes but not infer cause and effect. Fourth, although our experimental report card was designed to mimic Hospital Compare, it differs in the scope and presentation of quality information, making generalizations to any real-world site more speculative. Fifth, we created standardized narrative comments based on real-world comments to control for the heterogeneity of narrative comments. Even though this enabled us to detect and compare the impact of the comments for different presentation designs, their impact in the real world might be different since narratives are more unstructured (Greaves, Millett, and Nuki 2014) and cover a broader range of topics. In addition, assigning comments to hospitals in ways that correlated either positively or negatively with clinical quality metrics might also have led consumers to see comments as more salient, giving them more impact on choice (Kanouse et al. 2015) . Finally, due to multiple tests, some of our findings should be considered exploratory and confirmed before presuming these interactions are replicable.
CONCLUSION
As recently stated by Greaves "[. . .] the jury is still out on where narrative comments fit in the complex landscape of quality measurement" (Greaves, Millett, and Nuki 2014) . Our findings suggest that this answer will depend on how other performance metrics are formatted and whose choices are being examined. To be able to better understand the impact of narratives, researchers will need to learn more about the association between the narrative ratings and clinical quality of care measures.
Consumers clearly struggle when making complex health care decisions, even in a simplified experimental environment. Only half of the respondents in this study selected the hospital with the best clinical results and every twelfth respondent selected the quantitatively dominated hospital (whether or not narratives were present). The design of the report cards has relevance to presenting quality information in a comprehensible way to the public, even though the differences across formats identified here ranged from small (5 percentage points) to moderate (15 percentage points) in magnitude.
Although narratives do not seem to represent a "proximate threat" to other performance metrics in consumers' choices among hospitals, they do appear to exert more subtle influences, particularly for certain report card designs and particular subsets of consumers. Better understanding these effects will be essential, since patient comments are almost certain to proliferate over the internet (Schlesinger et al. 2015) . How best to respond will be a question that policymakers, report card designers, quality alliances, and insurers will all need to come to terms within the coming years.
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